/  y 


Ok 
CX]  4, 


V 


fi  *■>  ■-..kV'^'V 


Cil 


'-no 


'^’l, 

VJa 


L.ij  ;/r  ^ 

.  .i/1  \V.>'. 

CJ  V'"’^' 


■ima  .•.;^ 


THE  HUMAN  AIDS 
CONNECTION 


ELECTE 
APRET  1989 


D 


SYMPOSIUM 
ON  ANIMAL 
RETROVIRUSES 


fiBsr/?Ac-TS 

December  10th,  1986 
Marriott  Hotel 
Denver,  Colorado 


Under  the  Auspices  of  the  American 
Society  of  Tropical  Veterinary  Medicine 


>  ^ 


s? 


$•'1 
V’ 


security  classification  of  this  page 


REPORT  DOCUMENTATION  PAGE 


\  Form  Approved 
0MB  No.  0704-01 88 


la.  REPORT  SECURITY  CLASSIFICATION 
Unclassified 


2a.  SECURITY  CLASSIFICATION  AUTHORITY 


2b.  DECLASSIFICATION/ DOWNGRADING  SCHEDULE 


4.  PERFORMING  ORGANIZATION  REPORT  NUM8ER(S) 


1b.  RESTRICTIVE  MARKINGS 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Approved  for  public  release; 
distribution  unlimited 


5.  MONITORING  ORGANIZATION  REPORT  NUM8ER(S) 


6a.  NAME  OF  PERFORMING  ORGANIZATION 
University  of  Illinois 


6b.  OFFICE  SYMBOL 
(If  tppikable) 


7a.  NAME  OF  MONITORING  ORGANIZATION 


6c  ADDRESS  (City.  State,  and  ZIP  Code) 

American  Soc  of  Tropical  Vet.  Medicine 
2001  S.  Lincoln 
Urbana,  Illinois  61801 


8a.  NAME  OF  FUNDING /SPONSORING  8b.  OFFICE  SYMBOL 

ORGANIZATION  U.s.  Army  Medical  (if  applicable) 
Research  &  Development  Command 


8c  ADDRESS  (Cty,  State,  and  ZIP  Code) 

Fort  Detrick 

Frederick,  Maryland  21701-5012 


7b.  ADDRESS  (C/ty.  State,  and  ZIP  Code) 


9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

Contract  No.  DAMD17-86-G-6030 


10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM  PROJECT  TASK 

ELEMENT  NO.  NO.  3lt2  NO. 

623105  623105H29  AD 


11.  TITLE  (Include  Security  Oassification) 

Symposium  on  Animal  Retroviruses 

12.  PERSONAL  AUTHOR(S) 

13a.  TYPE  OF  REPORT 
Proceedines 


16.  SUPPLEMENTARY  NOTATION 


13b.  TIME  COVERED 
FROM _ TO 


14.  DATE  OF  REPORT  (Year.  Month.  Day) 
1986  December  10 


COSATI  CODES 


GROUP  SUB-GROUP 


'  18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 
1;  symposium;  retroviruses;  ASTVM;  — 


19.  ABSTRACT  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

^  Studies  on  murine,  feline,  and  ungulate  retroviruses  have  provided  background  and  direc¬ 
tion  for  much  of  the  resear/h  on' human  retroviruses  and  the  pathogenesis  of  leukemia  and 
Immunosuppression.  The  relevance  of  animal  model  systems  for  retroviral  induced  disease  is 
"particularly  Important  bemuse  of  recently  discovered  human  retroviruses.  There  are  pre'“. 
sently  four  known  member^ of  the  human  T-lymphotropic  virus  (HTLV)  family;  at  least  two  of 
these  have  been  strongly/ implicated  as  the  etiologic  agent  of  clinically  significant  human 
disease.  HTLV  type  I  (HTVL-I)  has  been  etiologically  linked  with  the  development  of  a  unique 
human  leukemia,  termed  Adult  T-Cell  Leukemia/Lymphoma.  HTLV  type  II  (HTLV-II)  was  originally 
Isolated  from  a  T-cel^  variant  of  hairy  cell  leukemia.  It  is  closely  related  to  HTLV-I; 
however,  its  role  in/human  disease  is  still  not  clear.  HTLV  type  III  (HTLV-III),  also  known 
as  LAV,  ARV-2,  and^IV,  is  the  cause  of  AIDS.  A  Fourth  T-lymphotropic  virus  has  recently 
been  isolated  frpm  a  number  of  healthy  individuals  from  West  Africa  and  designated  HTLV- IV. 

— - ^ 


20.  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 
□  UNCLASSIFIEO/UNLIMITEO  □  SAME  AS  RPT.  □  OTIC  USERS 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL  l22b.  TELEPHONE  (Include  Area  Code)  T 22c.  OFFICE  SYMBOL 

Mrs.  Virginia  M.  Miller  I  301/663-7325  I  SGRD-RMI-S 


OD  Form  1473.  JUN  86  Previous  editions  are  obsolete.  _ 


21.  ABSTRACT  SECURITY  CLASSIFICATION 
Unclassified 


Previous  editioia  are  obsolete. 


SYMPOSIUM  ON  ANIMAL  RETROVIRUSES 


JOINTLY  ORGANIZED  BY 

The  American  Society  of  Tropical  Medicine  and  Hygiene  and  The 
American  Society  of  Tropical  Veterinary  Medicine. 

SYMPOSIUM  SITE 

Denver  Ball  Room,  Marriott  Hotel,  Denver,  Colorado. 


SPONSORS 

University  of  Il'inois,  College  of  Veterinary  Medicine,  Urbana- 
Champaign,  IL. 

The  United  States  Army  Medical  Research  and  Development 
Command,  Fort  Detrick,  Fredrick,  MD. 

CO-SPONSORS 

Rhone  Merieux,  Lyon,  France 

Merieux  Laboratories,  Athens,  GA,  U.S.A 

Biomerieux  Inc.,  New  York,  NY,  U.S.A.,  and  Lyon,  France 

ProtaTek,  Inc.,  St.  Paul,  MN,  U.S.A. 

E.  I.  DuPont  De  Nemours  and  Co.,  Inc.,  Willimington,  DE,  U.S.A. 
Kirkegaard  and  Perry  Laboratories,  Gaithersburg,  MD,  U.S.A. 
Norden  Laboratories,  Inc.,  Lincoln,  NB,  U.S.A. 


Acce'.iun  '  V 

NTIS  C.HA.-i- 
OTIC  '  ..y 

Uiiaon-oi  'o 
Justii'C 


8y _ _ 

Di3h:bi't!ur.  / 


Oi'-d 


Av/j;!  jiirti'or 

. Jl 

1 


ORGANIZING  COMMITTEE 

M.  Ristic,  D.  Huxsoll,  I.  Kakoma,  R.  E.  Dierks,  J.  Shadduck,  G. 
Ogilvie 

EDITORIAL  BOARD 

M.  Essex,  M.  Ristic  and  I.  Kakoma 

PUBLISHER 

Elsevier  Science  Publishers,  Amsterdam,  The  Netherlands 

CORRESPONDENCE 

M.  Ristic 

College  of  Veterinary  Medicine 
University  of  Illinois  at  Urbana-Champaign 
2001  South  Lincoln  Avenue 
Urbana,  IL  61801 

Phone:  (217)  333-2671  (Dr.  Ristic)  or 
(217)  333-1859  (Dr.  Kakoma) 

REGISTRATION  AND  HOTEL  RESERVATIONS 

Forms  are  available  from: 

Dr,  Thomas  P.  Monath 
Chairman,  Local  Committee 
P.O.  Box  2087 
Fort  Collins,  CO  80522 

SCIENTIFIC  PROGRAM 

WEDNESDAY  AFTERNOON,  DECEMBER  10 
SYMPOSIUM:  ANIMAL  RETROVIRUSES 

Under  the  Auspices  of  the 
American  Society  of  Tropical  Veterinary  Medicine 

1:30-6:00  p.m.  Denver  Ball  Room,  Marriott  Hotel 

Moderator:  Myron  Essex 

Time 

1:30  INTRODUCTION.  P.  Aim,  President,  American  Society 
of  Tropical  Veterinary  Medicine. 


1:35  THE  CONTRIBUTION  OF  RESEARCH  ON  RETRO¬ 
VIRUSES  TO  THE  UNDERSTANDING  OF  HUMAN 
AND  ANIMAL  DISEASES.  M.  Essex,  Harvard  School  of 
Public  Health,  Boston,  MA. 

2:15  FELINE  LEUKEMIA  VIRUS.  E.  Hoover,  Colorado  State 
University,  Fort  Collins,  CO. 

2:35  FIELD  EXPERIENCE  WITH  THE  FELINE  LEUKEMIA 
VACCINE.  M.  G.  Lewis,  R.  G.  Olsen,  Ohio  State  University, 
Columbus,  OH,  and  R.  Sharpee,  Norden  Laboratories, 
Lincoln,  NB. 

2:55  CLINICAL  AND  IMMUNOLOGIC  ASPECTS  OF  FE¬ 
LINE  LEUKEMIA  VIRUS-INDUCED  IMMUNO¬ 
SUPPRESSION.  G.  K.  Ogilvie,  M.  B.  Tompkins,  W.  A.  F. 
Tompkins  and  S.  Daniel,  University  of  Illinois,  Urbana, 
IL. 

3:15  Coffee  Break 

3:45  MOLECULAR  BIOLOGY  OF  BOVINE  LEUKEMIA 
VIRUS.  A.  B.  Burny  and  A.  Van  Den  Broeke,  University 
Libre  de  Bruxelles,  Belgium. 

4:05  EQUINE  INFECTIOUS  ANEMIA.  C.  J.  Issel,  L.  D.  Foil 
and  L.  C.  Montelaro,  Louisiana  State  University,  Baton 
Rouge,  LA. 

4:25  CAPRINE  ARTHRITIS-ENCEPHALITIS  SYN¬ 

DROME:  ETIOLOGY  AND  PATHOGENESIS.  W.  P. 
Cheevers,  T.  C.  McGuire  and  D.  P.  Knowles.  Washington 
State  University,  Pullman,  WA. 

4:45  SIMIAN  RETROVIRUSES.  P.  J.  Kanki,  Harvard  School 

of  Public  Health,  Boston,  MA. 

5:05  PULMONARY  ADENOMATOSIS:  ETIOLOGY  AND 

PATHOGENESIS.  J.  C.  DeMartini  and  H.  R.  Rosadio, 
Colorado  State  University,  Fort  Collins,  CO. 

5:25  VISNA  VIRUS.  R.  C.  Cutlip,  NADL,  Ames,  lA. 

5:45  GENERAL  DISCUSSION:  Question/Answer  session  be¬ 

tween  speakers  and  audience. 


ABSTRACTS 


THE  CONTRIBUTION  OF  RESEARCH  ON  RETROVIRUSES 
TO  THE  UNDERSTANDING  OF  HUMAN  AND  ANIMAL 
DISEASES.  M.  Essex,  Departnieiit  of  Chancer  Biology,  Harvard 
Schwl  of  Public  Health,  Boston,  MA 

Studies  on  murine,  feline,  and  ungulate  retroviruses  have  provided 
Iwckground  and  direction  for  much  ol  the  research  on  human 
retroviruses  and  the  pathogenesis  of  leukemia  and  immunosuppres¬ 
sion.  'I'he  relevance  of  animal  model  sy.stems  for  retroviral  iF)duced 
disease  is  particularly  imjxirtant  because  of  recently  discovered  human 
retroviruses.  There  are  presently  four  known  members  of  the  human 
T-lyn>photropic  virus  (HTLV)  family;  at  least  two  of  lhe.se  have  been 
strongly  implicated  as  the  etiologic  agent  of  clinically  significant 
human  disease.  HT'LV  type  I  (HTLV-I)  has  been  etiologically  linked 
with  the  development  of  a  unique  human  leukemia,  termed  Adult 
F-OII  le“ukemia/[,ymphoma.  HTI.V  type  H  (H  TLV-II)  was  originally 
isolated  from  a  I'-cell  variant  of  hairy  cell  leukemia.  It  is  closely 
related  to  HTT.V-1;  however,  its  role  in  human  disease  is  still  not 
cleat.  HTT.V  type  111  (HTLV-III),  al.so  known  as  l.AV,  ARV-2,  and 
HIV,  is  the  cause  of  AIDS.  A  fourth  T-lymphotropic  virus  has  rec  ently 
been  isolated  from  a  number  of  healthy  individuals  from  West  Africa 
and  designated  H'lTV-lV. 

Retroviruses  of  cats  cause  lymphopenia  and  immun()su|)prcssion 
and  repre.sent  a  major  cause  of  death  in  that  sjiecies.  Similarly,  1  1  1  1  V- 
1  which  is  T4  tropic  is  associated  with  an  increased  risk  for  devel¬ 
opment  of  infectious  disease  in  regions  where  the  virus  is  endemic . 
Since  HTLV-l  was  also  believed  to  be  transmitted  by  blood  .ind 
sexual  contact  we  considered  the  possibility  that  a  variant  lorm  of 
fn’LV  might  cause  AIDS.  The  identification  of  cros.s-reactive  anti¬ 
bodies  to  H  ITV-l  membrane  antigen  in  a  third  or  more  of  the  AIDS 
patients  and  in  suspicious  blood  donors  that  donated  to  transfusion- 
associated  cases  of  AIDS  eventually  led  to  the  recognition  of  HTl.V- 
III,  the  causative  agent  of  AIDS. 

At  present,  HTLV-III  has  the  coding  capacity  for  at  least  12 
proteins.  Similar  to  other  retroviruses,  there  are  p55,  p24,  and  pi 7 
gag  encoded  proteins.  We  first  described  the  env  proteins  of  H  I'LV- 
III  as  a  precursor  gpl60  and  external  glycoprotein,  gpl20  —  these 
being  the  most  immunogenic  proteins  in  people  exposed  to  this  vii  us. 
They  are  thus  of  major  value  for  both  blood  screening  and  for 


vaccine  developineni.  Studies  in  our  lab  as  well  as  others  have  shown 
that  the  p27,  3'orf  product,  p23  sor  product,  p53,  p64  RT  proteins 
and  p34  mdonudease  proteins  are  immunogenic  in  certain  individuals 
exposed  to  this  virus.  We  have  therefore  speculated  that  these  serologic 
markers  may  provide  useful  information  of  prognostic  value  for 
people  infected  with  the  AIDS  virus. 

It  has  been  recently  recognized  that  the  T-lymphotropic  virus 
family  also  includes  closely  related  agents  that  infect  non-human 
primates.  Simian  T-lymphotropic  Virus  type  III  (STLV'-III)  has  been 
described  in  a  large  number  of  healthy  African  green  monkeys  as 
well  as  captive  immunodeficient  rhesus  macaques.  STLV-III  viruses 
demonstrate  T4  tropism,  in  vitro  growth  characteristics  and  ultra- 
structural  morphology  similar  to  HTLV-IIl.  The  major  STLV-III 
viral  proteins  are  all  similar  in  siz.e  and  serologically  cross-reactive 
with  the  major  viral  proteins  of  HTLV-lIl.  The  availability  of  primate 
sfiecies  infected  with  serologically  related  STLV-lIl  agents  that  either 
resist  disease  development  (African  green  monkeys)  or  succumb  to 
an  AIDS-type  syndrome  (rhesus)  provides  models  that  should  aid  in 
our  attempt  to  develop  such  vaccines. 

The  clo.se  relationship  of  STLV-III  to  HTLV-III  raised  the  possi¬ 
bility  that  the  simian  virus  may  have  been  transmitted  to  humans  at 
some  lime  during  its  evolution.  It  is  therefore  possible  that  a  range 
of  viruses  exists,  perhaps  with  differing  pathogenicity  and  relatedness 
to  STLV-III.  The  present  data  suggest  that  HTLV-IV  shares  more 
common  epitopes  with  STLV-III  than  with  the  prototype  AIDS  virus. 
Further  study  of  HTLV-IV  may  contribute  to  understanding  of  how 
the  HTLV-III  group  of  viruses  originated  and  how  their  unique 
pathogenicity  can  be  prevented. 

PATHOGENESIS  OF  FELINE  LEUKEMIA  VIRUS-INDUCED 
CYTOPATHIC  DISEASES.  Edward  A.  Hoover,  James  1.  Mullins, 
Sandra  L.  Quackenbush,  Peter  W.  Gasper,  Ronna  E.  Dornsife,  Julie 
M.  Overbaugh,  and  Norbert  O.  Riedel.  Department  of  Pathology, 
Colorado  State  University,  Fort  Collins,  CO,  and  Department  of 
Cancer  Biology,  Harvard  School  of  Public  Health,  Boston,  MA. 

Feline  leukemia  virus  (FeLV)  —  a  naturally  occurring  contagiously 
transmitted  retrovirus  of  cats  —  causes  several  lethal  cytopathic  dis¬ 
eases  and  provides  long-standing  precedent  for  the  retroviral  etiology 
and  pathogenesis  of  analogous  human  lympho-hemopoietic  disorders, 
most  notably  acquired  immunodeficiency  syndrome  and  bone  marrow 
aplasias.  It  is  becoming  increasingly  clear  that  specific  retrovirus- 


associated  anti-proliferative  diseases  (e.g.,  AIDS  and  aplastic  anemia) 
are  caused  by  specific  naturally  occurring  feline  retrovirus  genomes. 
These  cytopathic  FeLV  variants  can  be  molecularly  cloned  and  shown 
to  rapidly  reproduce  the  natural  diseases  after  experimental  inocu¬ 
lation  into  pathogen-free  cats.  Although  the  mechanism  of  lineage- 
specific  cell  killing  remains  to  be  elucidated,  target  tissue-specific 
replication  of  variant  viruses,  often  as  unintegrated  viral  DNA  mol¬ 
ecules,  both  accompanies  and  prefigures  the  onset  of  immunodefi¬ 
ciency  syndrome  in  cats.  Other  recent  studies  have  identified  analo¬ 
gous  cytopathic  effects  of  cloned  FeLV’s  in  vitro  and  have  provided 
insight  into  the  retoviral  genetic  determinants  of  cell-lineage-specific 
cytopathic  diseases  in  vivo. 

Supported  b'i  grants  CA-32563,  CA-432I6,  CA-40646,  and  the  Mas¬ 
sachusetts  AIDS  Research  Council. 

FIELD  EXPERIENCE  WITH  FELINE  LEUKEMIA  VACCINE. 

M.  G.  Lewis,  R.  G.  Olsen,  Ohio  State  University,  Columbus.  OH 
and  R.  Sharpee,  Norden  Laboratories,  Inc.,  Lincoln,  NB 

In  1985  a  new  vaccine  for  feline  leukemia  was  first  released  for 
commercial  use.  Field  studies  have  confirmed  previous  experimental 
studies  in  the  immune  responses  and  rate  of  protection  from  disease 
observed  in  the  vaccinated  cat  population.  Studies  to  determine  the 
vaccines  mode  of  action  and  best  route  of  injection  have  continued. 
Recent  studies  found  that  although  all  viral  proteins  are  present  in 
the  vaccine  preparation,  the  proteins  appear  to  be  in  different  forms 
than  those  seen  in  the  mature  virion  and  that  strong  antiviral  responses 
appear  after  challenge.  Additional  studies  find  that  the  vaccine  is 
able  to  block  the  establishment  of  latent  infections,  with  15/16 
previously  vaccinated  and  challenged  cats  remaining  free  of  virus 
even  after  observed  transient  infections.  Studies  to  determine  the 
most  effective  route  of  administration  show  that  a  sub-cutaneous 
route  generates  both  anti-viral  and  tumor  antibody  with  additional 
strong  virus  neutralizing  antibody,  while  intra-muscular  injections 
produce  similar  responses  with  inconsistent  VN  antibody  develop¬ 
ment. 

CLINICAL  AND  IMMUNOLOGIC  ASPECTS  OF  FELINE 
LEUKEMIA  VIRUS-INDUCED  IMMUNOSUPPRESSION.  G. 

K.  Ogilvie,  M.  B.  Tompkins,  W.  A.  F.  Tompkins  and  S.  Daniel, 
University  of  Illinois,  Urbana-Champaign,  IL. 

Feline  leukemia  virus  (FeLV)  is  of  great  importance  to  the  scientist 
and  to  the  clinician  in  that  it  is  capable  of  inducing  hematopoietic 


diseases  that  are  either  immunosuppressive  or  neoplastic.  The  path¬ 
ogenesis  of  FeLV  immunosuppression  syndrome  shows  similarities  to 
that  of  the  HTLV-III-induced  immunodeficiency  disease  syndrome 
in  humans.  In  both  cases,  the  viruses  appear  to  interfere  with  immune 
regulation  via  alterations  in  T-helper  lymphocyte  distribution  or 
function.  A  feline  T.  cell,  induced  by  IL-2,  has  recently  been  shown 
to  have  preferential  cytotoxicity  for  FeLV  infected  cells.  Evaluation 
of  peripheral  blood  from  FeLV  infected  cats  with  clinical  signs  of 
immunosuppression  demonstrated  marked  immunosuppression  in  both 
Th  and  T.  functions.  FeLV  infected  cats  without  signs  of  immuno¬ 
suppression  have  normal  Th  and  T,  functions.  The  T,  suppression 
may  be  linked  to  a  failure  of  IL-2  production.  Recent  studies  of 
major  clinical  significance  have  shown  that  FeLV  immunosuppression 
can  be  reversed  under  certain  conditions  and  with  selected  immu- 
nomodulators.  The  most  promising  modulators  mediate  their  effects 
through  IL-2  secretion,  or  by  altering  cell  functions  through  cell 
surface  receptors. 

MOLECULAR  BIOLOGY  OF  BOVINE  LEUKEMIA  VIRUS.  A. 

Burny,  Y.  Cleuter,  R.  Kettmann,  M.  Mammerickx,  G.  Marbaix,  D. 
Portetelle,  A.  Van  Den  Broeke  and  L.  Willems,  University  of 
Brussels,  Rhode-Saint-Genese,  Belgium. 

Bovine  leukemia  virus  (BLV)  is  the  etiological  agent  of  bovine 
leukemia.  The  morphology  of  the  virus  (atypical  C  type),  the  nucleo¬ 
tide  sequence  of  the  proviral  DNA,  the  molecular  weight  of  the  viral 
proteins,  the  mode  of  action  of  the  virus  via  transactivation  and  its 
mode  of  transmission  mostly  as  a  cell-bound  agent,  indicate  the  BLV. 
HTLV-I,  HTLV-II  and  STLV-I  are  closely  related.  A  significant 
difference  i.s  that  the  target  cell  for  BLV  belongs  to  the  B  cell  lineage 
whilst  the  other  virus  members  of  the  group  propagate  in  T  cells. 

BLV  acts  as  an  initiator  of  cell  transformation,  the  provirus, 
complete  or  deleted,  being  always  present  in  the  transformed  cell  as 
non-expressed  or  expressed  at  a  limited  rate.  Deleted  proviruses  have 
always  conserved  the  tat  region  which  encodes  the  p34  protein,  the 
transactivating  product  of  the  tat  gene.  P34  binds  tightly  to  its  specific 
site,  located  in  the  U3  region  of  BLV  LTR  and  shows  also  non¬ 
specific  binding  to  other  regions  of  the  genomic  DNA  with  a  much 
lower  affinity.  It  is  believed  that  interaction  of  p34  with  some  DNA 
sequences  in  the  genome  is  the  key  to  cell  transformation. 

Dissection  of  BLV  gp51  external  glycoprotein  with  monoclonal 
antibodies  shows  that  the  NH2  moiety  of  the  molecule  contains  ONE 
region  reactive  with  antibodies  from  infected  animals. 


This  unique  region  has  a  tendency  to  unfold  in  the  pur  ified  protein 
and  can  be  subdivided  into  3  epitopes  using  nrouse  monoclonal 
antibodies.  The  3  epitopes  are  important  for  virus  infectivity  and 
induction  of  syncytia.  Expression  of  this  polypeptide  region  at  high 
rate  and  in  the  rrative  configuration  should  constitute  the  basis  for 
an  efficient  vaccination  protocol. 

EQUINE  INFECTIOUS  ANEMIA.  C.  J.  Issel,  I..  D.  Foil  and  R. 

C.  Montelaro,  Louisiana  Agricultural  Experiment  .Statirm, 

[.ouisiana  State  University,  Baton  Rouge,  LA. 

rhere  has  been  a  resurgence  of  interest  in  equine  infer  tious  anemia 
virus  (EIAV)  because  of  its  proven  relationship  to  the  etiologir  agent 
of  AIDS  in  man,  the  human  immunodeficiency  virus  (HIV).  The 
complete  gene  sequence  of  the  cell  adapted  Wyoming  strain  of  ELW’ 
has  been  obtained  and  homologies  with  HIV  documented.  PoIype|)- 
tides  and  oligonucleotides  of  the  prototype  cell  adapted  strain  and 
antigenic  variants  derived  from  it  have  been  compared.  These  data 
verify  and  localize  genotypic  and  phenotypic  changes  in  sequential 
isolates  from  chronically  infected  horses.  Control  of  this  disease  by 
immunization  remains  an  important  challenge  because  of  the  ra|)id 
mutation  of  EIAV  and  the  prevalence  of  antigenic  variants.  The 
biological  variation  of  EIAV  within  an  infected  horse  octurs  at  an 
unprecedented  rate.  As  the  novel  variants  emerge,  they  replicate  and 
can  be  found  in  relatively  high  titers  in  plasma  for  a  short  time.  This 
viremia  usually  wanes  to  undetectable  plasma  levels  following  gen¬ 
eration  of  specific  immune  responses  including  neutralizing  antibody. 
It  is  during  these  bursts  of  virus  replication,  usually  accompanied  by 
febrile  episodes,  titat  mechanical  transmission  of  EIAV'  is  mrjst  efficient. 
The  mouthparts  of  hematophagous  insects  become  contaminated  with 
blood  and  their  rapid  transfer  to  a  .second  host  is  required  to  transmit 
EIAV.  The  chance  of  this  transmission  is  directly  proportional  to  the 
viremia  level,  the  number  of  interrupted  feedings,  the  time  between 
feedings,  and  the  density  of  vectors  and  hosts. 

CAPRINE  ARTHRITUS-ENCEPHALITIS  SYNDROME: 
ETIOLOGY  AND  PATHOGENESIS.  W.  P.  Cheevers,  T.  C. 
McGuire  and  D.  P.  Knowles.  Washington  Stale  University,  Pullman, 
WA. 

Caprine  arthritis-encephalitis  (CAE)  is  a  complex  disease  syndrome 
of  dairy  goats,  characterized  predominantly  by  progressive  arthritis. 
A  retrovirus  was  isolated  by  explanation  of  synovial  membrane  of  an 


arthritic  goat  and  shown  to  produce  the  disease  comjKtneiUs  of  (>AE 
after  experimental  inoculation  of  specific-pathogen-free  goat  kids. 
t;AEV'  was  identified  as  a  member  of  the  subfamily  l£ntivirinae  by 
electron  inicroscopy,  biochemical  characterization,  and  antigenic  and 
genetic  comparison  to  the  ovine  lentiviruses.  Evidence  from  this 
laboratory  suggests  that  ho.st  restriction  of  persistent  virus,  periodic 
virus  replication  and  interaction  of  tlie  host  immune  system  with 
virion-associated  surface  proteins  are  important  parameters  of  CAE^ 
pathogenesis. 

SIMIAN  RETROVIRUSES.  Phyllis  Kanki,  Department  of  Cancer 
Biology,  Harvard  School  of  Public  Health,  Boston,  MA. 

It  has  been  demonstrated  that  the  family  of  human  T-lymphotropic 
vinrses  (H'I'l.V')  is  clfxsely  related  to  viruses  which  infect  certain  non¬ 
human  |)rimate  species.  The  simian  T-lympl>otrc'pic  viruses  (STl.V) 
have  been  so  namerl  because  of  their  similarities  to  the  HTLV  viru.ses. 
It  is  therefore  not  surprising  that  the  study  of  the  biology  of  .STI.V's 
in  the  simian  host  has  revealed  many  parallels  to  what  we  presently 
understood  about  HTLVs  and  their  role  in  human  disease  or  cancer. 
I  he  H  I'l.V’-l  related  virus  of  Old  World  primates,  .STLV-1,  is  known 
to  be  very  closely  related  to  the  human  virus.  Additionally,  we  now 
know  that  this  virus  is  associated  with  lymphoid  malignancy  and 
abnormalities  in  matac|ue  monkeys.  This  observation  closely  parallels 
the  eiiologic  relationship  of  HTEV-I  adn  Adult  T-cell  I>eukemia 
l.yrnphorna  (AI  l.L)  in  jteople. 

An  S'f  l.V  type  III  virus  has  been  described  in  both  captive 
inimunodeficient  rhesus  macaques  and  healthy  wild-caught  African 
gieett  monkeys.  Similarities  between  HI  IV  type  3  (HTLV-3),  the 
etiologic  agent  of  AID,S.  and  .S  ELV-S  c>f  macaques  and  African  green 
monkeys  (.STIV-3mac  and  S1TV-3AGM)  include  T4  tropism,  in  vttrn 
growth  characteristics,  cross-reactive  viral  proteins  of  similar  sizes, 
and  association  with  similar  diseases.  The  major  STEV-3  proteins 
have  been  identified  by  RIP-SDS/PAGE  and  Western  blot  as  gpl2()/ 
IfiO,  gp32,  p64,  p,55,  p24,  and  pl.'i,  similar  to  and  cross-reactive  with 
the  major  nw.  gwg,  and  pol  encetded  products  of  HTLV-3/LAV.  As 
in  the  case  of  HTLV-3/LAV  infected  humans,  gpT20/160  appears 
tcj  be  the  best  serologic  marker  for  infection  by  RIP-SDS/PAGE, 

.Serologic  studies  on  a  variety  of  African  primates  indicated  that 
approximately  50%  of  wild-caught  African  green  monkeys  (derropi- 
therus  sp.)  were  seropositive  for  STLV-3AGM,  whereas  chimpanz.ees, 
baboons,  patas  monkeys,  and  colobus  monkeys  were  seronegative. 


STL\  -3AGM  antibody  positive  serum  samples  from  Cercopithecus  sp. 
have  been  identified  from  animal  samples  as  early  as  1961. 

Studies  with  STLV-3mac  have  indicated  that  this  virus  is  closely 
linked  to  an  immunodeficiency  disease  in  rhesus  monkeys  similar  to 
human  AIDS.  However,  in  over  600  samples  of  STLV-3-infected 
African  green  monkeys,  none  has  shown  evidence  of  AIDS  or  an 
AIDS-related  disease.  In  addition,  we  recently  described  a  new  human 
virus  isolated  from  healthy  West  Africans,  designated  HTLV-4,  which 
is  closely  related  to  both  HTLV-3/LAV  and  STLV-3AGM.  Most 
importantly,  this  new  human  virus  has  not  been  associated  with  AIDS 
or  an  AIDS-related  disease.  Understanding  the  biology  of  HTLV-3/ 
LAV^  and  related  viruses  in  primate  species  may  help  us  understand 
the  specific  viral  alterations  or  viral-host  interactions  that  are  involved 
in  the  pathogenicity  of  both  HTLV-3/LAV  and  STLV-3.  In  addition, 
further  study  of  HTLV-4  may  add  important  information  towards 
future  development  of  a  human  AIDS  vaccine. 

The  STLV  group  of  viruses  has  thus  far  demonstrated  remarkable 
similarities  to  their  human  counterparts.  Most  striking  has  been  the 
similarities  in  viral  proteins  and  the  biology  of  these  viruses  in  the 
primate  hosts.  These  systems  have  and  will  provide  valuable  data  to 
augment  our  understanding  of  HTLVs  and  the  pathogenesis  of  their 
associated  diseases.  Additionally,  this  animal  model  system  can  be 
readily  utilized  for  the  development  and  testing  of  HTLV  vaccine 
and  therapy. 

PULMONARY  ADENOMATOSIS  OF  SHEEP:  ETIOLOGY 
AND  PATHOGENESIS.  J.  C.  DeMartini  and  R.  H.  Rosadio, 
Department  of  Pathology,  Colorado  State  University,  Fort  Collins, 
CO. 

Pulmonary  adenomatosis  of  sheep  (PA,  jaagsiekte,  sheep  pulmonary 
carcinoma)  occurs  naturally  as  a  contagious  bronchioloalveolar  car¬ 
cinoma  in  sheep  flocks  in  the  Americas,  Europe,  Africa,  and  Asia. 
We  have  undertaken  studies  of  PA  in  the  USA,  where  the  disease 
occurs  only  sporadically,  and  in  Peru,  where  PA  causes  an  annual  loss 
of  about  2%  of  adult  sheep.  In  both  countries,  PA  has  been  shown 
to  coexist  with  ovine  leniivirus  (OvLV)  infection  in  the  same  flocks 
and  even  in  the  same  animal.  The  tumor  is  derived  from  type  II 
alveolar  epithelial  cells  or  non-ciliated  bronchioiar  cells,  and  has  an 
approximate  10%  rate  of  metastasis  to  the  pulmonary  lymph  nodes. 
In  many  cases,  copious  quantities  of  proteinaceous  fluid,  presumably 
surfactant,  is  produced  by  the  tumor  cells  and  a  prominent  alveolar 


macrophage  response  is  elicited.  Using  a  tumor  homogenate  or 
concentrated  lung  fluid  from  North  American  PA  cases  injected 
intratracheally  into  newborn  lambs,  the  neoplasm  was  induced  within 
8  to  30  weeks.  Naturally  occurring  and  experimentally  induced  PA 
lungs  contain  a  26  kilodalton  protein  that  reacts  in  an  immunoblotting 
assay  with  polyclonal  antibody  to  p27  of  Mason  Pfizer  monkey  virus. 
Inoculated  lambs  form  precipitating  antibody  to  OvLV,  develop 
lymphoid  interstitial  pneumonia,  and  yield  OvLV  upon  explant  or 
coculture  of  lung  cells.  Evidence  implicates  a  D  or  B  type  retrovirus 
as  the  cause  of  PA,  but  a  role  for  OvLV  cannot  be  excluded.  As  a 
pulmonary  carcinoma  apparently  caused  by  an  acutely  transforming 
retrovirus,  further  studies  of  the  etiology  and  mechanisms  of  onco¬ 
genesis  of  PA  are  warrented. 

OVINE  PROGRESSIVE  PNEUMONIA  (MAEDI-VISNA)  IN 
SHEEP.  R.  C.  Cutlip,  H.  D.  Lehmkuhl  and  M.  J.  E.  Schmerr, 
National  Animal  Disease  Center,  Ames,  lA. 

Ovine  progressive  pneumonia  (OPP)  is  a  multisystemic  disease  of 
sheep  caused  by  a  nonocogenic  exogenous  retrovirus  belonging  to 
the  Lentiviridae  subfamily.  Characteristics  of  the  disease  are  chronic 
lymphocytic  pneumonitis,  encephalitis,  arthritis,  mastitis,  and  vasculitis 
associated  with  progressive  wasting,  dyspnea,  lameness,  indurated 
udder,  and  rarely  paralysis.  Any  one  or  all  characteristics  may  be 
manifest.  Transmission  of  the  virus  is  predominantly  through  the 
colostrum  to  newborn  lambs;  however,  transmission  can  occur  by 
contact  and  in  utero.  Treatment  of  disease  is  only  symptomatic  and 
prevention  of  infection  is  only  by  avoiding  the  virus. 
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